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Abstract 
uction, which is one of the 
 and 
pment concerned. 
Secondly, its aim, system users and their requirements are specified. Designing the structure of platform system based on 
change 
and sharing, intelligent transport simulation and transport information service. Meanwhile, with a detailed introduction to the 
functions of each subsystem, the key technologies in platform construction are put forward, such as multi-resolution method, 
GIS-T(Geography Information System -Transportation) design, mass data on-line analysis and processing technology, 
decision-oriented transport analysis tool, etc. Above all, the introduction to intelligent platform design affords useful lessons 
to China
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1. Introduction 
It has been universally acknowledged that ITS plays an important role in promoting the performance of a city s 
overall transport system. Under the pressure of both urbanization and motorization, most cities in China require 
establishing an informational, integrated and intelligent transport system for vital homeland security. Considering 
the current conditions of China s infrastructure and the competence of transport technology priority should be 
given to technical skills and decision-making which can provide support for the scientific decision-making of 
transport planning and construction ( Chen,Lin & Yang, 2007) . 
With powerful financial support and sound foundation of ITS development, the city of Hangzhou has been 
made by National Development and Reform Committee as a model of ITS construction in the period of the Tenth 
Five-Year Plan.  
This paper focuses on the principles of Hangzhou ITS construction, including the purpose of establishment, the 
analysis of user s demands, the structure of the whole system  and  the function specified as well as the key 
technology applied, which are elaborated respectively as follows. It aims to offer valuable experience to the other 
cities  ITS construction in China. 
2. Present Situations Analysis 
As part of the core components of ITS, transport information platform has been studied and applied 
extensively in western developed countries, where sharing information among different departments is also 
secured by laws, policies, organization mechanisms and so on, such as UTMC in UK, TRIDENT, INFORTEN, 
SMITH in EU, ADUS, IEN in USA and VICS in Japan.. 
With the opportunity of holding world-wide public activities, some cities in China like Beijing, Shanghai, 
Guangzhou and Shenzhen have accomplished the research on the transport information platform design, which  
focuses on collection, processing, storage and sharing of transport information, providing comprehensive 
transport information service for multi-users and supporting transport departments of government to make 
decisions.   
The pattern of ITS varies in regions and countries, which can be summarized in three terms:  government-
oriented, planning first, step-by-step implementation. Generally speaking, ITS is established and developed by 
integrating its existing systems on a shared information platform for further development. However, at the very 
beginning of the process, there are many cities across the world building their ITS separately, which resulted in 
lack of information exchange and sharing, thus slowing down the development of ITS. Since then, attention has 
been paid to the research on ITS framework, and the significance of intelligent transport information platform has 
been identified.  In light of future trends, the platform and its subsystems will be constructed under the guidance 
of the research(Wang, 2011 Qu, Wang&Yang 2010) . 
Among the first generation of models of ITS for National Tenth Five-Year Plan, Hangzhou has paid much 
attention to ITS construction. With the advantage of its powerful economy and favorable geographic conditions, it 
has made great accomplishments on ITS construction in recent years. Especially it has been leading the nation in 
the construction of comprehensive transport information system, compound transport control system, intelligent 
transport management system and advanced public transport system as well as in the number and quality of such 
intelligent transport infrastructure as transport signal control facility, transport guiding facility, public transport 
electronic board, and video monitoring equipment.                      
A variety of advanced intelligent transport technologies has been successfully applied to its transport industry, 
such as GPS traffic location technology by Transport Bureau, public transport fare electronic charge technology 
by Public Transport Corporation, video monitoring technology by traffic police, floating traffic detection 
technology, and regional coordination and control technology(Lee, Tseng Tseng, Shian-Shyong, Shieh&Wern-
Yarng 2010 Dong, Paty&Carol S. 2011). However, its ITS construction remains inadequate in overall 
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arrangement and sustainable development.  Some individual systems are far from being integrated, information 
being exchanged, data being shared, various transport data being comprehensively analyzed and supplementary 
decision-making function being fulfilled, which results in the difficulty and insufficiency of resource utilization. 
Based on profound investigation, research and analysis on relevant information, five big problems have been 
identified in Hangzhou s ITS development. Firstly, system integration is inadequate and segmentation is obvious. 
Secondly, information exchange is not facilitated and data sharing is rather difficult. Thirdly, resources of 
underutilization and system function are limited. Fourthly, cooperation between departments is not sound and 
conflict interest is serious. Finally, top management service and supplementary decision are insufficient. 
3. Objectives 
Through the analysis of existing problems, the primary targets of Hangzhou s intelligent transport information 
platform construction had been reflected as follows. 
 By alleviating the contradiction between huge investment in construction and information underutilization to 
enhance information sharing between departments 
 By resolving the contradiction between comprehensive transport system and segmentalized management of 
transport departments to promote government s capabilities of making decisions and handling significant events.     
 Through the reinforcement of transport planning, construction and management, making them more scientific 
and efficient with standard map, model and data through mass data on-line analysis and transport requirement 
quantitative analysis and evaluation (Dongyuan Yang,Xiaohong Chen,Qun Lin, Hangfei Lin&Zhichao 
GuanLin,2007 Christoph Sommer ,Armin Schmidt,Yi Chen b,Reinhard German,Wolfgang Koch &Falko 
Dressler,2010) . 
  By providing multi-level transport information service for the public to improve the quality of their travel. By 
carrying forward ITS construction and development in Hangzhou to fulfilling its role as a model. 
4. Requirement Analysis 
User s classification and requirement analysis are needed for information system construction. In accordance 
with basic business and information requirements of relevant departments as well as some experience concerned 
at home and aboard, users of Hangzhou s intelligent transport information platform can be classified into four 
groups: government departments of transportation, transport industry technology departments, the public users 
and system operation managers. The detailed classification of users is made with   effort to depict more accurately 
the overall business requirements of transport information platform.  
4.1. Decision-making Support 
Apart from Hangzhou s top decision-making body, decision support are mainly provided for  decision makers 
and administrators in the government departments which are responsible for transport  planning ,  design, 
construction and management, such as Municipal Construction Committee, Municipal Communication Bureau, 
Traffic Police Detachment, Public Transport Corporation and Municipal Urban Management Office. Those 
people hope to make better use of transport infrastructure and improve transport management efficiency, safety 
and environment with the useful shared information provided by the platform. Meanwhile, they prefer more 
abundant, accurate and timely transport information to make scientific and rational decision while making 
policies of transport development, evaluating transport planning cases and formulating transport management 
regulations. 
4.2. Technological Support 
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Technological support mainly goes to enterprises and institutions which are subordinate to transport functional 
departments including various designing institutes like Hangzhou Comprehensive Communication Research 
Centre, science and research institutes and construction units, all of which posse a large number of technicians 
and administrative staff responsible for designing transport technology cases, carrying out concrete transport 
plans and accomplishing management tasks. 
The platform is established to provide them with reliable infrastructure data, real time and historical transport 
information as well as professional research tools like transport data and simulation analysis, which contributes to 
higher work efficiency and quality . 
 4.3. Public Information Service  
Public information service mainly looks on traffic users including professional drivers and ordinary travellers. 
The former prefer the real time road traffic information, best choice of route and most convenient personal service 
to secure a safe, convenient, and economical journey. The latter focus on the safety, convenience, economy and 
punctuality of their traveling with the expectation of the best route of change, the most economical way of 
travelling, qualified transportation service and convenience in payment. 
 4.4. System Operation and Management 
System operation and management are mainly oriented to the professionals.  Regular operation of Hangzhou 
ITS is guaranteed by the professionals responsible for the system management and maintenance, who also ensure 
the availability and timeliness of information service.  
5. System Platform Structure 
5.1. Overall Framework  
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  There are five main parts of ITS platform in Hangzhou (Hangzhou city integrated traffic research center, 
2008) , namely, Basic Transport Information Collection Subsystem, Transport Information Exchange and Sharing 
Subsystem, Intelligent Transport Simulation Subsystem, Transport Information Service Subsystem, and 
Communication and Transmission Network. Basic Transport Information Collection Subsystem is fundamental 
for the whole system, which is also the data source. Transport Information Exchange and Sharing Subsystem is 
crucial for traffic data exchange. Intelligent Transport Simulation Subsystem is the essential tool for the 
background application system. Transport Information Service Subsystem mainly applies to data output terminal. 
Communication and Transmission Network sustains the whole system running.  
 
Figure.1. Hangzhou Intelligent Transportation Information Platform System Structure  
5.2. Major Functions  
The approach of system design is based on the output of demand analysis. There are different types of users 
who have various requirements for functions of each subsystem. How to fulfill them are explained below.  
5.2.1. Basic Transport Information Collection subsystem 
The major functions of Basic transport information collection subsystem include building access mode of 
existing data from various resource and preprocessing  it afterwards , increasing the number of data collection 
points, selecting the types of equipment, preprocessing the collected raw data , and defining the storage format of 
all the basic transport data and so on. 
5.2.2. Transport Information Exchange and Sharing Subsystem 
The core functions of this subsystem are to abstract the shared data from other subsystems and integrate them 
which are originally diversity and inconsistent. Based on the well-organized database which contains up-to-date 
and historical data, the validity and reasonableness of the data connection can be guaranteed and the data 
redundancy can be avoided. By utilizing the data mining techniques such as Fuzzy Analysis, Neural Network 
Learning and Forecasting, with the help of abundant resource, the process of various data analysis and data 
mining can be carried out further, and the policy of supporting ITS decision can be drafted. Meanwhile, this 
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individual subsystem can provide data in the different format, and set permissions for all types of users by 
stratification method, which satisfies the users and makes sure the safety of data transaction, and the 
interoperability of data sharing. Moreover, the subsystem also preserves the Fundamental Geographic 
information, Dynamic Traffic Data and System Management Configuration parameters. 
5.2.3. Intelligent Transport Simulation Subsystem 
The development of Intelligent Transport Simulation Subsystem is intelligentized for the second time by 
transplanting macro simulation, mesoscopic simulation and micro simulation models which are built in the 
existing software. The major duties of maintenance staff are maintaining macro simulation models, calibrating 
the parameters for mesoscopic simulation models and validating the parameters for micro simulation models. 
The main functions of this subsystem include: 
(1) Dynamic Parameter Calibration   
Based on dynamic GIS platform data in Hangzhou, Dynamic Parameter Calibration aims to develop simulation 
software for the second time and to calibrate the dynamic parameter for the software. Dynamic parameters refer 
to road traffic capacity, traffic flow, travel speed, capacity of intersection, road impendence functions (for 
example BPR function, Akcelik Function, Logistic Function etc). 
(2) Macro Simulation   
Macro simulation is the way to develop the subsystem based on the traditional transport planning software for 
the second time. It helps design the interface for planning software and transport information exchange and 
sharing platform database, integrate the dynamic traffic detection data, static planning models, encapsulate 
planning software with complicated models and algorithm at the serve, and apply GIS techniques, in order to 
make sure the non-professional modelers can input the key parameters to the planning software on the client side 
and present the outputs in the format of thematic map. 
(3) Mesoscopic Simulation  
On the basis of FCD data and detection data, the output of dynamic parameters calibration is automatically 
imported into mesoscopic simulation models, afterwards, the model calculation can be put into database as the 
new date resource for road network state estimation, to improve the accuracy of traffic estimation(for example, 
there is road segment without detector, using the output of mesoscopic simulation models to calculate parameters 
such as traffic flow, the vehicle speed, etc. ). 
(4) Micro Simulation 
The combination of Micro Simulation and GIS-T System can build professional website system to publish 
update transport simulation videos, which can be watched on line or downloaded by the public, the professionals, 
and transport planning technicians to identify the traffic problems. 
(5) Simulation Model Maintenance  
The technician are responsible for regular maintenance of simulation models, which means to look after the 
raw data for macro simulation, mesoscopic simulation and micro simulation models, and the output of those 
models . 
(6) Simulation Platform Maintenance 
Subsystem maintenance technicians are responsible for system running and simulation models database 
maintenance. 
5.2.4. Transport Information Service Subsystem 
Through website, big screen, and touch screen, this subsystem provides various types of information service at 
multiple levels, which mainly serves decision making, business development and public service. Certain module 
functions of the subsystem can meet the special needs of different users. Those functions are Transport Monthly 
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Report , Traffic Data Inquiry Statistic Analysis , Standard Map Maintenance and Update, Road Regulation 
Quantitative Analysis Tool,  TIA Assistant Tool, Buses and Taxis Operation Analysis, Raw Data Input and 
Import facility, Public Information Service and so on. The details of various module functions can be illustrated 
as follows: 
(1) Transport Monthly Report 
It mainly serves Municipal Construction Committee and its directly affiliated institutions, departments outside 
the system unit, high-rise policy making body in Hangzhou, and provides inquiry service to the public. It also 
uses the large amount of graphs which illustrate supply, demand, operation to reflect the traffic situation of road 
transport, the public transport, taxis and car parking service across Hangzhou. By applying the technique of 
prediction and comparison to horizontal level, longitudinal level, different time periods and various special areas, 
the discipline of development and change can be summed up. Moreover, it can support the scientific decisions 
made by relevant transport departments. 
(2) Traffic Data Inquiry Statistic Analysis 
It mainly serves planning departments of Municipal Construction Committee, such as Hangzhou 
Comprehensive Transport Research Centre, also serves Transport Police Department, Road Transport Bureau and 
some research associations. Its major function are developing the on line data application system, fully utilizing 
traffic data to analyze various query of combination of different time periods, targets ,parameters and so on, and 
supplying individual data inquiry and statistical analysis for planning making, transport research . 
(3)  Standard Map Maintenance and Update 
This function serves Transportation Centre. By means of GIS-T technique it integrates the transport 
infrastructure and its information of relevant facilities in Hangzhou, establishes the unified map database, and 
supports data collection, simulation and implementation of functions.  
(4)  Road Regulation Quantitative Analysis Tool 
This mainly serves Transportation Centre, and Municipal Construction Committee and its directly affiliated 
institutions. To improve the performance of transport management is the priority in major urban area of 
Hangzhou, where construction work is secondary at present and in the future. This tool helps analyze the traffic 
situation before the improvement, query the live traffic data, modify the tool of scenario input, and optimize the 
scenario test by presenting a series of charts which illustrate the change of vehicle speed, traffic flow volume, 
vehicle /capacity etc. 
(5)  TIA Assistant Tool 
It mainly serves Transportation Centre, which defines the analysis process of meeting requirements of industry 
technical standard, identifies the demand and the supply of areas which are impacted by the project based on the 
transport model, forecasts the traffic situation by using the macro transport models, inputs the data which relate to 
the construction works, presents the transport assessment for the base year and the forecasting years, and analyze 
the output and illustrate them. This tool can also recreate the analytical business process of transport assessment. 
Transport technicians can analyze the data through the platform of Data Inquiry System, and use the transport 
models by operating Intelligent Simulation System rather than through the traditional way which is manipulated 
by transport modelers. Therefore, transport model analysis can satisfy the targeted service in reality, and the 
accuracy of models and efficiency of data using is improved.  
(6)  Buses and Taxis Operation Analysis 
It mainly serves Road Transport Bureau, Bus Companies, and Planning Making Authority from Municipal 
Construction Committee. It includes the unified management of updated bus routes and bus stops information. It 
studies every bus route operation in details, such as passenger flow volume, bus travel speed, etc. assesses the 
cost of benefit of bus operation, analyses the average travel speed and passenger flow volume of bus routes 
network, evaluates the bus service, provided update data of bus location for using  transport information 
publishing system, dispatching system, or electronic bus stop timetable, supplies statistical analysis for the 
average daily trip distance and overall trip distance generated by taxi, and assessment of taxi running efficiency, 
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which are beneficial to industry management decision making, such as defining operating subsidy policy, locating 
taxi stand, and setting the overall number of taxis. The features of statistical analysis of taxi operation include 
running routes, regional characteristics, and the characteristics of transport transit. The results of analysis can 
reduce the empty- run rate of taxi and improve it operational efficiency. Moreover, it can evaluate the 
performance of taxi in the comprehensive transport system across the city.  
(7)  Basic Data Input and Import Facility, 
It mainly serves Transportation Centre, which includes the tool of importing external data, such as Transport 
Police SCATS, Traffic Survey Data, Land Use Data, and environmental   data from Bureau for Environmental 
Protection. It is the import tool of existing research findings to make data be initial unified and standard.    
(8) Public Information Service 
It mainly serves the public travelers, which can provide various travel information on  website(Georgiana L. 
Hamza-Lup , Kien A. Hua & Rui Peng,2007), big screen, and touch screen. The travel information supplied 
through the websites, mobile phones, and big screen PDP in some important locations are about live traffic 
situation, urban bus transit schedule, intercity travel information, parking inquiry in the major scenic zones, and 
road construction works. 
6. The Key Techniques of Platform Establishment  
6.1. Intelligent Transport Simulation Techniques 
6.1.1. Integrated Transport Simulation 
Traditional micro simulation algorithm, macro simulation algorithm and mesoscopic simulation algorithm 
cannot sufficiently reflect the characteristics of traffic flow due to their low efficiency, which provokes the new 
subject of research on the traffic flow simulation. With the increasing scale of transport network simulation and 
improving fidelity of simulation, models with fixed resolution cannot settle the problems between complicated 
simulation and limited resources. The technique of multiple resolutions can integrate various simulation models 
into an organic system. With the help of advantages of different models, this technique can formulate a multiple 
scale transport simulation models system, achieve the integrated design of Macro-Mesoscopic- Micro Simulation, 
and resolve the conflicts between the accuracy of simulation models algorithm and the complexity of algorithm. 
6.1.2. Multisource Transport Information and Simulation Model Merging Design 
 The traditional practice of transport simulation is following the stages of travel survey model calibration, 
traffic simulation, model validation and so on to evaluate the different scenarios. However, the whole process is 
time consuming, the methods of data collection can be insufficient, and the simulation fidelity can be low. This 
design can merge all the information supplied by the collecting system and traffic simulation system together. 
With the help of simulation models, the results can be used for assessment of road network performance which is 
a new way of travel information supply, meanwhile, data collection system can provide valid data which are 
input, calibrated and validated within the simulation system to improve the fidelity of simulation. 
6.2. GIS-T Design and Implementation 
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Hangzhou ITS platform integrates the transport infrastructure and its relevant construction information in the 
approach of GIS-T techniques to provide fundamental support for the system function performance. The process 
of GIS-T Design and Implementation contains three steps: essential factors of GIS-T analysis, function 
implementation, and update and maintenance of schemes. 
(1) Essential Factors of GIS-T 
It mainly includes road network, public transport network, travel zones, parking facilities, traffic organizer, 
transport police relevant facilities, road construction works and so on. 
(2) Function Implementation 
By overlaying aerial photograph on top of the CAD data of road network planning, the demanded data can be 
generated. The details of the approach are analyzing basic CAD data, processing the attribute of thematic map 
layers, and organizing the structure and presentation of lane changing data.  
(3) Update and Maintenance of Schemes 
 1) Periodic Update (Annually, Quarterly, Monthly): To update the massive data refers to updating all the road 
network data, recreating the index table, and re-auditing all other data at the end of a quarter or a month. The 
large volumes of data updating should happen during the process of data collection and be carefully checked.  
Whenever the dynamic statistics data is out of date, they should be abandoned or made a copy to guarantee the 
timeliness of transport analysis. 
 2) Daily Update: Whenever there is any significant change in certain area or on certain road, the change must 
be marked directly on the map or database, the traffic control must be put into practice immediately, and the 
renewed methods also must be applied to the layers of road network, layers of lane markings, and  some dynamic 
data/Data layer updating. 
 3) Data Backup: To ensure the safety of data, the data backup should be done on a periodic basis. 
6.3. Massive Data On-line Analysis Process (OLAP) 
The technique of OLAP and Data Mining is adapted by decision analysis of massive data. OLAP is used to 
build multidimensional data models which are favorable to multiple level data analysis. Users can analyze the 
data in depth from different aspects. Data mining is a kind of exploratory inductive computer inference technique, 
which uses the approach of Incidence Relation, Classification, Cluster Analysis to identify the valuable 
information covered by the data.      
By building multidimensional data models, the different traffic data can be integrated to varying degrees and 
applied profoundly. As to the transport decision making supporting system, the design dimension of the system 
contains the node, the road segment, the date, the time period, the target area, the classification of road and so on. 
Each dimension can be split into several groups in details. This approach of design is conductive to careful 
analysis which also enriches the transport report content. 
6.4. Planning Oriented Transport Analysis Tool 
To meet the requirements of present urban development in China, establishing ITS platform is mainly to 
support the planning decision making.  The major function of this tool is by using abundant data resource and 
computing power, as well as Data Mining technique such as Fuzzy Analysis, Neural Network Study and 
Forecasting to analyze and dig the data in much deeper levels, which include the evolution laws of city traffic 
condition, the distribution characteristics of the contradiction between city traffic supply and travel demand 
clusters, the data calculation for Transport Monthly/Annual Report, the achievement of Automatic Transport 
Report, the evaluation of qualitative and quantitative research for current traffic situation, the identification of 
traffic problems and traffic regulation objects , and the support for developing the traffic improvement schemes.  
With the advantage of combination of the processes of comprehensive transport planning and decision making, 
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the theoretical support for the decision scheme is provided, the time cost of traffic decision making and 
implementing is saved, and the objectivity and reliability of the comprehensive transport planning is strengthened.  
7. Conclusions  
The purpose of Decision Oriented ITS Information Platform is to build a unified applicant platform by means 
of analyzing and abstracting data from different resources where the transport related decision can be supported. 
Hangzhou is an icon in China regarding to ITS information platform establishment at the present stage. The 
principle of design, the structure of system, the functions of models, and the key techniques are all well adopted 
by other large cities in China. The practice of ITS Information Platform in Hangzhou sets a good example across 
the whole country which will bring the development of ITS construction to next level in the near future.  
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